Physiological instability of the spinal cord following injury
The biomechanical instability of the verte bral column following injury is well docu mented.I-13 All of these authors have des cribed various mechanisms of damage to the spinal axis with potential further displace ment and mechanical damage to the spinal cord. These and many other authors have described various ways of dealing with the mechanical instability culminating in a wide range of conservative and surgical pro cedures all of which aim primarily at 'con tainment' of the biomechanical instability until natural healing of the spinal axis is achieved, hoping in the process that func tional recovery of the undamaged spinal tracts is enhanced and most importantly ensuring the prevention of further cord damage and neurological loss.
What is not often appreciated is that delay in functional recovery of damaged spinal tracts and/or neurological deterioration can occur due to factors unrelated to mechanical compression of neural tissues.
It is a well known fact that patients with multiple sclerosis can exhibit symptoms and signs of neurological deterioration when they become pyrexial. Ischaemia of the spinal cord can also result in paralysis during aortic surgery or due to infarction of the anterior spinal artery. The vulnerability of the injured cord was recognised in the early 1950s. The spinal cord has more protective structures and circumstances than the brain but when these devices are overcome they exist probably to a lesser degree of resist ance to injury' . 14 The pathophysiological changes that occur in the injured cord with disruption of blood-brain barrier, impairment of auto regulation and cell membrane disturbance contributing to the cascade of pathogenic changes would understandably make the cord vulnerable not only to local mechanical damage but also to distant pathological processes.
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Whilst all scientists do not seem satisfied that ischaemia alone is solely responsible for the electrophysiological and neuropatho logical changes,15-1 8 it is nevertheless agreed that ischaemia has a role in the development of the secondary injury in the spinal cord. Increased circulation time,19 alteration of vasomotor reactivity, 20 ac cumulation of lactate, 21 platelet aggregation related to endothelium changes,22 and im pairment of autoregulation23-25 are well documented in the laboratory.
The detrimental neurological effect of a combination of compression ischaemia in the dog has been documented by Good ing. 26 In the clinical situation we have witnessed patients with biomechanically stable cervical and upper thoracic injuries developing pos tural hypotension, resulting in neurological deterioration, both prevented by the administration of ephedrine prior to mobil isation (EI Masri, Frankel, Baker & Pringle-personal communication). This prompted us to perform tilt table studies on all our patients with incomplete cord in juries, monitoring blood pressure and neurological status throughout the different degrees of tilting prior to mobilisation. Neurological deterioration associated with intraoperative hypotension during cervical decompression was reported by Bohlman. 27 The profound effect of sepsis and hypoxia on the reflex activity of the injured cord is well documented by Guttmann. 2 8
Unexplained progressive cord lesions without deformation of the canal were reported by Braakman & Penning. 29 The effects of various anaesthetic agents on the autoregulation of the injured spinal cord of experimental animals is unknown and might have an adverse effect on the cord.3o It may be possible to explain both the occasional neurological deterioration that occurs des pite the utmost surgical expert care, and the lack of convincing evidence of the neurolo gical benefits of surgical decompression and stabilisation31 by some interfering mechan ism, possibly distant to the site of the injury and from which the injured and physiologic ally unstable cord is unable to protect itself.
The multisystem impairment that results from a spinal cord injury is a potential source of many pathological processes each of which can be detrimental to the patient in general and to the neurological status in particular. What is certain is that the cardio respiratory and autonomic system status as well as the multiple sources of infection in these patients are at least as great a threat to the injured and physiologically unstable cord as is the biomechanical instability and neural tissue compression by the spinal axis.
The neurological outcome therefore depends not only on the quality and expert ise of the management of the biomechanical References   Paraplegia 31 (1993) 273-275 instability of the spinal axis but also on the simultaneous provision of a quality and integrated expert management of the multi system impairment, hence the importance of the management of patients with spinal injuries from an early stage in centres where a total patient care policy is well planned, well executed and carefully monitored. . ' .
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